Introduction
The Maldives is comprised of about 1192 islands with a total land area of 300 km 2 . Within the exclusive economic zone of 859,000 km 2 and are estimated to contain 3.14% of the total coral reef area of the world (United Nations (Stoddart et al. 1966; SpencerDavies et al. 1971 ). Later the "Xaifa" expedition to Fadiffolu, Rasdhoo, Ari and Addu Atolls reported coral cover ranged from 50-80% (Scheer 1971 (Scheer , 1972 Wallace and Zahir 2007) . The diver sity of the coral community was reported to contain 248 coral species from 57 genera (Pichon, Benzoni 2007) . The While the tsunamis did not cause significant damage to Maldivian coral reefs, it was likely that it slowed recovery from earlier damage caused by bleaching (AusAID 2005).
The damage from the tsunami was far less than the mor tality resulting from the 1998 bleaching event and the on going human damage to the reefs caused by coral rock and sand collection from reef flats and the dredge and fill operations associated with coastal development.
The healths of the coral reefs, which are the physical basis for the Maldives, are of national strategic concern.
In this paper we examine the recovery of coral cover from a range of reefs in the archipelago after the 1998 bleaching and 2004 tsunami.
Material and methods
The Maldivian National Coral Reef Monitoring Survey (NCRMS) sampling design targeted specific atolls ( Figure   1 ) for the following reasons: Check protocol for benthic cover (Hodgson et al. 2006) for surveying 17 sites (Table 1) .
Results

Haa Dhaalu Atoll
Coral cover on the northern reefs of Haa Dhaalu Atoll was nearly 0% after the 1998 bleaching event (Zahir 2002 (Zahir , 2006 . Subsequent recovery was slow with only 3-5% coral cover in 2005. Subsequently, the recovery was rapid, 
Vaavu Atoll
A shallow water survey site was established at Anbaraa (Table 1) in 1997, before the 1998 bleaching event. This was among the most luxuriant reefs with near 60% coral cover. In a resurvey of the site shortly after bleaching in 1998, the coral cover had been reduced to about 1%. The acroporids and pocilloporids had died living only a few Poritidae, Faviidae and Agariciidae corals (Zahir 2000) . 
Addu-Gaafu Alifu Atoll
AdduGaafu Alifu Atoll (AGA) lies below the equator and was subjected to the 1998 bleaching event (Allison 1999 substrate.
Discussions
While many reefs surveyed have recovered there are still large areas of reefs with little sign of recovery. Either the substrate is unsuitable for settling and survival or planulae are not are not being sweep past the reef. The coralline algae / sponge association dominates much of the coral reef framework on a healthy reef. Lasagna et al. (2008) observed that the abundance of bare rock, sand and rubble derived from dead coral breakage was the result of the loss of 3D structure in Maldivian coral reefs and that this substrate smoothing is known to represent an im pediment to coral recruitment (Loch et al. 2002 ). This loose material can limit coral recruitment (Lasagna et al. 2009 ), as coral larvae preferentially settle on encrusting calcareous algae (Heyward and Negri 1999) and frequently avoid rubble as a settlement substratum (Sheppard et al. 2002) . The loss of complex physical structure can result in local extinctions, substantial reduction in species richness and reduced taxonomic distinctness associated with di verse productive coral reefs (Graham et al. 2006) . Neither While a sandy, shifting substrate may inhibit coral recruitment, for many decades Maldivians mined coral for building materials and the overall reefs seem to have survived. Historically, virtually all village homes, busi nesses and municipal building were constructed from coral. There were some shallow reef flats that were intensively and repeatedly mined resulting in these lagoons and faros being depleted of corals (Brown and Dunne 1988) . Legislation in the late 1990s recognized the en vironmental and economic damage of this practice and limited both the total volume and spatial extent of the coral removed. Coral cannot be mined on reefs frequented by tourists, atoll rim reefs, and common bait fish fishing reefs (Sluka and Miller 1998) . Many village homes now show a mixture of traditional coral and newer cinder block The NCRMS documented the loss of live coral cover on Anbaraa reef, Vaavu Atoll. Prior to the bleaching event the reefs were considered luxuriant (Zahir 2002; 2006) . Fast growing branching corals, such as Acropora spp., suffered greater mortality than slowgrowing massive corals. Virtually all of the colonies of Acropora spp. in the study sites had died. Similarly, the fast growing pocil loporids were highly susceptible to bleaching. In contrast agariciids and poritids were more resilient, although they too experienced a decrease in coral cover (Zahir 2002 (Zahir , 2006 ).
There is considerable variation among reefs and among habitats within reefs. This variation is a function of the wide latitudinal range of the atolls, the structure of the atolls, and chance. These factors create considerable vari ation in the abiotic factors that influence reef development and, therefore, considerable variation among reefs.
In spite of the mortality associated with the bleaching and framework modification caused by the tsunami, suf- 
